Certain genes have a way of rewarding continued study, as can be seen from the long histories of discoveries that have resulted from work on mammalian hemoglobin genes, on the Escherichia coli lacZ gene, and on many others. A plant gene that may fit this mold is the homeotic flower-development gene AGAMOUS (AG). In the past few years, study of the genetics and molecular genetics of this Arabidopsis thaliana gene and of its orthologues in other plant species has led to a stream of discoveries that have revealed some ofthe mechanisms and some ofthe complexity offlower development. Two recent papers (1, 2) , one in this issue, describe a new level of regulation of AG and raise new questions about the function and evolutionary history of this gene.
Action and Expression of AGAMOUS
The phenotype of agamous (ag) mutants has been familiar to gardeners for millennia, since loss of function of the gene leads to double flowers (flowers with more than the usual number of petals), which have been grown as ornamentals since ancient times (3) . The (4) (5) (6) (7) . Genetic studies have shown that AG has in fact three functions, which are separately revealed in different genetic backgrounds: provision of determinacy, contribution toward stamen and carpel identity, and negative regulation of the activity of a set of genes that contribute to petal and sepal identity (7) (8) (9) .
The molecular cloning of AG was reported in 1990 (10 The ectopic expression of AG in Arabidopsis demonstrates the function of the gene that is inferred from its mutant phenotype (16) . If AG is expressed from a viral promoter so that it is active in all cells of the developing flower, one finds carpels where sepals would usually be and staminoid organs in place of petals. This is because AG represses the action of the genes that normally contribute to sepal and petal identity and at the same time promotes stamen and carpel identity.
Continued genetic and molecular study of the expression pattern of AG has revealed a complex set of positive and negative regulators, which assure that stamens and carpels develop at appropriate times and in appropriate floral regions (Scheme I). The initial induction of AG depends on two positive regulators, which act redundantly on AG (17) . These are the meristem identity genes LEAFY (LFY) and APETALAl '(API), which come on earlier in flower development than AG, in a domain that includes the cells that will give rise to all floral organs. The question of how AG manages to come on only in the central-region of the flower when its inducers are active all over the flower has been partially answered by the discovery of a pair of spatially-specific negative regulators of AG (ref. 14 (20); they also described instances of carpelloid development of ovules in Cheiranthus, which is, like Arabidopsis, a member of the mustard family. Another instance was described in carnations in 1850, where the ovules (with a single covering, as in be! mutants) are converted to carpels, and these carpels themselves bear ovules. This abnormality is described in Masters' 1869 treatise on plant teratology (21) , with the comment "Could such a change occur in the animal kingdom, there would be the unfertilised ovum converted into an ovary, and this again bearing Graafian vesicles!"
Evolutionary Lssues
Two evolutionary questions are raised by the study ofAG and by the action ofBEL. One is the question of whether stamen, carpel, and ovule developments are regulated by an orthologue of AG in species other than Arabidopsis. The answer is yes. Genes with sequences closely related to that ofAG have been cloned from Brassica napus, a mustard related to Arabidopsis; Antirrhinum majus (snapdragon); Nicotiana tabacum (tobacco); Petunia hybrida (garden petunia); and Lycopersicon esculentum (tomato) (22) (23) (24) (25) (26) (27) . In all of these cases, the early expression pattern of the gene is very similar to that of AG in Arabidopsis. In snapdragon (23), the gene has been shown to correspond to the mutation plena (ple), the phenotype of which is very similar to that of ag in Arabidopsis. Furthermore, a transposon-induced gainof-function mutation at this gene causes the carpelloid sepals and staminoid petals caused by AG constitutive expression in Arabidopsis. Transformation experiments with sense and antisense orientations of the AG homologue have indicated a comparable function for the cloned homologue in tobacco, petunia, and tomato (24, 26, 27 
